Ethylne production in mung bean hypocotyls was greatly increased by treatment with 1-am_iocyckloopane-l-carboxylic acid (ACC), which was utilized as the ethylee precursor. Unlike auxin-stimulated ethylene production, ACCdependent ethylene production was not inhibited by aminoethoxyinylglycine, which is nown to inbibit the conversion of S-adenosyhnethionine to ACC. While the conversion of methionine to ethylene requires induction by auxin, the conversion of neine to S-adenosylmethionine and the conversion of ACC to ethylene do not. It is prposd that the conversion of S-adenosylmethionine to ACC is the rate-limiting step in the biosynthesis of ethylene, and that auxin stimulates ethylene production by inducing the synthesis of the enzyme involved in this reaction.
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Ethylene is an endogenous plant hormone which regulates many aspects of plant growth and development (1). In vegetative tissues the ethylene production rate is regulated by the internal levels of auxin (1) and methionine is thought to be the precursor of ethylene, as in other plant tissues (3, 12, 13) . The ethyleneproducing system of auxin-treated vegetative tissues resembles that of climacteric fruit tissue in many aspects (9) (10) (11) air, sealed with rubber serum caps, and incubated at 27 C. At indicated time intervals, l-ml gas samples were withdrawn from the headspace of the flasks and ethylene content determined by GC (9) . After each determination the flasks were flushed with air and resealed for the next (3, 12) . The results are interpreted to indicate that methionine is a precursor of ethylene and that the induction of ethylene biosynthesis by auxin occurs at a step following the synthesis of methionine. In order to determine at which step ethylene production is activated by auxin, we compared the influence of ACC with that of IAA plus zeatin on ethylene production in mung bean hypocotyl segments. The synergistic stimulation of auxin-induced ethylene production by cytokinin has been well documented (8) . Surprisingly ACC caused a re- markable stimulation of ethylene production in the absence of auxin (Fig. 1) (2) , it is expected that labeled ACC would be converted to ethylene, and that ACCstimulated ethylene production should not be inhibited by AVG, an inhibitor of the conversion of SAM to ACC (2) . In contrast, the ethylene production induced by IAA should be inhibited by AVG. When 280 nCi and 1 ,umol of [2,3-t4CJACC were employed, 21 nCi and 105 nmol of ethylene were produced during the 12-h incubation. Since the specific radioactivity of ethylene (0.2 nCi/ nmol) was 71% of that of ACC supplied (0.28 nCi/nmol), we concluded that the majority of ethylene produced was derived from the exogenously supplied ACC. The influence of AVG on ACC-stimulated and auxin plus zeatin-stimulated ethylene production is illustrated in Figure 2 . The addition of 10 ,IM AVG to the incubation medium almost completely inhibited the production of ethylene which was induced by IAA plus zeatin, but not that caused by ACC. The data indicate that AVG slightly increased the effect of ACC. Atlhough the initial action of auxin in stimulating ethylene production may not involve enzyme synthesis (6), it is thought that enzyme synthesis is required for sustained ethylene production since auxin-induced ethylene production is inhibited by inhibitors of protein and RNA synthesis (6, 7, 12) .
To determine whether the conversion of ACC to ethylene requires protein synthesis, we compared the effect of CHI on both ACCtreated and auxin-treated tissue. The addition of CHI almost completely inhibited the auxin-stimulated ethylene production, as expected, during the entire course of incubation (Fig. 2) . It hardly affected ethylene production from ACC-treated tissues during the first 3-h incubation period, although the inhibition became greater during the latter part of the incubation. This is interpreted to indicate that the key enzyme responsible for the conversion of ACC to ethylene initially was present in adequate quantity, but was somewhat labile and gradually turned over. In the presence of CHI, replacement synthesis of the enzyme was inhibited, and consequently the rate of conversion of ACC to ethylene decreased with time (Fig. 2) . In contrast, ethylene production by tissue incubated with ACC, but without CHI, increased with time. It is yet to be determined whether this is simply due to uptake and accumulation of ACC, or to enzyme induction or activation caused by ACC.
The induction of ethylene biosynthesis by auxin is exerted at a step following the synthesis of methionine, but the conversion of methionine to SAM (5; H. Imaseki, personal communication) and the conversion of ACC to ethylene are not dependent upon auxin. IAA must therefore exert its hormonal effect by inducing the synthesis of the enzyme responsible for the conversion of SAM to ACC. These conclusions are summarized in Figure 3 . Recent work from this laboratory (4) has shown that application of ACC causes marked increase in ethylene production in various leaf, flower, fruit, stem, and root tissues, which normally produce little ethylene. These results are in agreement with the view that the ratelimiting reaction in ethylene biosynthesis occurs at a step prior to the formation of ACC.
